Abstract. The LASCO C2 and C3 coronagraphs on SOHO have been recording a regular series of images of the corona since May 1996. This sequence of data covers the period of solar minimum, the increase to solar maximum, and the beginning of the decline toward the next solar minimum. The images have been analyzed to determine the brightness of the K-corona (solar photons Thomson scattered from free electrons). The total brightness of the K-corona is approximately constant from May 1996 through May 1997. The brightness is then seen to increase steadily until early in the year 2000. The structure of the K-corona changes dramatically with solar cycle. The shape as seen in C2 becomes almost circular at solar maximum while the C3 images continue to show equatorial streamers. The magnitude of the solar cycle variation decreases as the height increases. We present data animations (movies) to show the large-scale structure. We have inverted 28-day averages of the white light images to determine radial profiles of electron density. We present these electron profiles, show how they vary as a function of both latitude and time, and compare our observed profiles with other models and observations.
INTRODUCTION
The LASCO coronagraphs [1] have been recording a regular cadence of standard images since May 1996. While there have been a number of short interruptions, the only significant break in this sequence was in 1998 at the time of the SOHO mission interruption.. This image sequence has been processed to generate average images of the K-corona. These images are averages over a period that is usually two weeks.
In the following sections we first briefly discuss the data processing method used to separate the K-corona from the other contributions to the LASCO Images. The time variation of the observed coronal structures is presented. The observed coronal brightness has been used to derive electron density (N e ) as a function of solar height and latitude. The time variation of N e is presented and these results compared with previously published values.
The time variation of the coronal structures is shown in data animations (movies in mpeg format) that are included on the CD-ROM published with this volume. The CD-ROM also includes 25 figures in gif format that are intended to expand the material in this paper
DATA PROCESSING
An individual LASCO image, I, can be approximated by a sum as follows:
where F and K are the signals from the F-and Kcorona, S is due to stray light and other instrumental effects, and N is noise. For the purpose of this study, stars, planets, and cosmic-rays are considered noise.
All of the images taken in the "standard" optical configuration are assembled for a period that is typically two weeks. Two images are calculated from these data. A minimum image, M, is formed by collecting the smallest observed value at each pixel over the entire set of images and forming an image from these pixel values.
The images are filtered to remove star and cosmicrays. An average image, A, is calculated by taking the arithmatic mean using only one image per hour. With the assumption that the F-corona and S are constant over two weeks, these two images can be expressed as
where k is the smallest observed value of the K-corona and <K> and <N> are the average value of the Kcorona and noise. The noise level is usually small with two important exceptions. Several planets are so bright that the filtering algorithm does not remove the signal. The result is wide streaks in the average image. The second exception occurs during times of large, energetic particle events. These events can generate a background level in the images that cannot be removed and increases the level of the average images. These particle events also cause a raised level in the minimum images.
The difference between the minimum and average images is then <K> -k. The minimum image is further processed to determine k. This is done by resampling the image to form a rectangulararray in which the X-coordinate is angle and the Y-coordinate is height. A "high-pass" filter is applied to isolate the structures that are narrow in angle. The residual Kcorona is seen only where there are persistent streamers. These structures are effectively isolated since they extend over the entire height range in the high-pass filtered image. This estimate of k is added to the difference to form the final K-corona image.
Images from December 1996 are included on the CD-ROM to illustrate this process. The files min96.gif and dif96.gif, included on the CD-ROM, show the minimum image and the raw difference image. The final K-corona image is shown in the file k96.gif. The difference image shows dark lanes in the center of the streamer structures. This is corrected in the K-corona image. The editing process does produce an artifact at low heights in C3 along the southern edge of the eastlimb streamer. This is due to the post in the southeast quadrant. (Additional examples of 4-week averaged K-corona images are shown in the files label mmm##.gif on the CD-ROM.) 
TIME VARIATION OF THE K-CORONA
The variation of the K-corona is illustrated in Figure 1 and the movies k2.mpg and k3.mpg on the CD-ROM that accompanies this volume. Figure 1 slows the average coronal brightness as observed by C2 (C3) for 30° wedges over the height range of 4.5-5.0 (7.0-10.0) R . There are three wedges shown centered on 0°, 180°, and 270° solar latitude, e.g., north, south, and west. The plotted values have been smoothed over seven two-week intervals
The equatorial K-corona is approximately 10% brighter during 1996-1998 than it is at later times. The magnitude of this change in brightness decreases with increasing height.
The variation above the poles is much more interesting. The observed brightness at low heights begins a slow, steady increase in early 1997. This continues until the SOHO mission interruption in June 1998. The brightness increase is not observed by C3 until the beginning of 1998. Throughout this period, the coronal brightness in the north and south are approximately equal.
There is no high-quality data until February 1999. The northern corona brightens very rapidly until early in 2000. At that time, the northern corona is brighter than is observed in the equatorial region. The brightening in the south is more gradual with the peak values observed nine months later than in the north. The C3 observations show the same time dependence. However, the magnitude of the brightness increase is smaller. At 4.75 R , the northern corona brightness increases by a factor of eight. The brightening in the south is a factor of six. At 8.5 R , the corresponding factors are about 4 and 3.5.
The shape of the corona as observed by C2 changes dramatically with solar cycle. This time variation is clearly seen in the mpeg movies on the CD-ROM. Near minimum, the structure is clearly dominated by equatorial streamers. The shape becomes almost circular in 2000. While the polar regions do show significant brightening, the C3 images are dominated by equatorial streamers at al times. The equatorial Kcorona does not show significant solar cycle variation at heights above ~ 20 R .
ELECTRON DENSITY
We have used the observed brightness profiles to calculate electron density, N e , profiles. Adjacent twoweek K-corona images were combined to generate a four-week average for C2 and C3. The C2 and C3 averages were combined to generate vectors of brightness versus height at a constant polar angle. Each of these vectors is inverted to determine a profile of electron density as a function of distance from the sun [2] . 
was used for all of the inversions. The density at large heights depends primarily on the leading exponent. The value of -2.2 was selected to duplicate the 1AU value of 7/cm 3 adopted in [3] . The seven sets of data that were processed yielded values of 6-9/cm 3 in the ecliptic at 1AU and values of 0.1-0.5/cm 3 above the pole at a distance of 1AU.
DISCUSSION
Two files are included on the CD-ROM for each of the time periods for which the inversion has been Comparison of calculated electron densities. The heavy lines show the electron density profiles reported in this paper. A single profile is shown for the equator along with polar profiles near solar min and max. Also shown are the electron density functions of [3] , [4] .
done. The files labeled mmmyy_23.gif show the C2 and C3 K-corona images.
The files labeled mmmyy_b_n.gif show the profiles of brightness and the N e profiles derived by inverting the brightness data.
The profiles labeled east and west are slices through the equatorial region. These profiles show only small variation. Above about 20 R , the variation is negligible as can be seen by comparing the data from December 1996, solar minimum conditions, with February 2000 when the polar K-corona was the brightest.
The polar profiles are much more variable. The brightness and density at low heights vary by a factor of almost 10. The magnitude of the variation decrease with increasing height but does remain significant and is estimated to be a factor of perhaps four at a few AU. Figure 2 presents a comparison of the electron densities calculated using this method and the profiles previous published by [3] , [4] . The thick lines are the results of this study. A single equatorial profile is plotted as typical of all of the equatorial profiles. The eqatorial profile is NOT a function of solar activity at least at significant height in the corona. The polar profiles of December 1996 and November 2000 are plotted as the solar minimum and maximum profiles, respectively.
The N e profile of [3] was determined by radio tracking of coronal disturbances under solar minimum conditions. This profile is significantly lower than our equatorial density. Since the density decreases rapidly with increase solar latitude at solar minimum, this difference could be explained if the events considered in [3] were at an angle from the equator. The electron density of [3] is very similar to these results at an angle of 15° from the equator.
The two profiles in [4] derived from SMM observations from May 1973 to February 1974 in the declining phase of solar cycle 20 are limit to low hsieghts. The equatorial and polar profiles of [4] are very close to these results for the equator and the maximum activity polar profile.
CONCLUSION
We have presented a new method of generating average images of the K-corona. The variation of coronal brightness with solar cycle can be easily seen in the mpeg files included on the CD-ROM that accompanies this volume. The variation of the Kcorona with solar cycle is shown to be much larger over the pole than near the equator. The magnitude of the variation decreases with increase solar altitude.
The K-corona images have been combined to calculate monthly averaged electron density profiles as function of distance and solar latitude. These profiles have been shown to be in reasonable agreement with previously published results [3] , [4] .
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